(acoustic and visual areas).
Electrical stimulation of the somatosensory cortex elicited field potentials in the ipsilateral superior colliculus which showed a constant sequence of wave form and amplitude.
They increased in amplitude, reached a maximum and then decreased as the electrode was advanced deeper into this organ.
The depth at which a maximal response was recorded was in the stratum album intermediale.
This was confirmed by the histological examina tion with the electrolytic lesion technique.
These results were compared with those reported in our previous paper (Tamai and Ogawa 1972 ).
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The superior colliculus of mammals, an analogue to the optic tectum of lower vertebrates, has been mainly studied histologically and a little attention was paid as to its functional significance, since this structure was considered as a simple vestigial organ. Recently the importance of this organ in visually guided behavior was pointed out from the observations that collicular lesion of the cat resulted in abnormal motor response to visual stimuli as well as partial deficit of the visual field (Sprague and Meikle 1965; Sprague 1966) and that undercutting of the superior colliculus of the hamster abolished the orientating ability to an object without losing the ability to identify it (Schneider 1969) .
Histological studies have shown a laminar structure of eight layers in the superior colliculus (Huber and Crosby 1943) and also wide-spread neural connec tions of this organ with various parts of the cortex (Sprague 1963, Meikle and Sprague 1964 ). More recently Garey et al. (1968) have shown the corticofugal fibers from the somatosensory cortex (the postsigmoid and dorsal portion of the coronal gyrus) to the posterior and lateral parts of the strata opticum, griseum intermediale, album intermediale and profundum of the superior colliculus.
The histological findings of Garey et al. (1968) may well suggest some func tional relation between the superior colliculus and other parts of the central nervous system, and such relation was indeed found by electrophysiological studies (Jassik-Gerschenfeld et al. 1966; Marchiafava and Pepeu 1966; Meulders and Colle 1966) . In the present study the functional relation of the superior colliculus to the sensory areas was further investigated with special reference to that to the somatosensory cortex. A similar study was already performed with respect to the visual cortex (Tamai and Ogawa 1972) .
METHODS
Five adult cats were used. The animal was initially anesthetized with ether and then maintained with chloralose.
Gallamine triethiodide was used to avoid the muscular movement and artificial respiration was performed.
Silver ball electrodes with a tip separation of 1.0 mm were used for stimulating the cortical surface.
The left hemisphere was exposed and the stimulating electrodes were shifted at 1.0 mm steps rostro-caudally and medio-laterally for exploring effective sites in evoking collicular field potentials. An insulated acupuncture needle (diameter; 0.17 mm) was stereotaxically inserted through the overlying cortex into the superior colliculus for recording field potentials.
During the recording, the depth of the electrode was estimated by the form of field potentials evoked by the electrical stimulation of the ipsilateral optic tract (Tamai and Ogawa 1972) . The exact position of the electrode tip was examined histologically by making the electrolytic lesion. The experimental methods have been described in detail elsewhere (Tamai and Ogawa 1972) .
RESULTS AND DISCUSSION
The first experiment was made to investigate the topographical relation between the superior colliculus and the sensory cortex. In this experiment, the cortical surface was stimulated at 1 mm interval with a pair of roving electrode , while the recording electrode was fixed in the upper part of the stratum opticum of the superior colliculus. This site of recording has been found to produce the maximum positive field potential to stimulation of the ipsilateral optic tract (Tamai and Ogawa 1972) . The effect of cortical stimulation is presented in schematic form in Fig. 1 which shows the amplitude of the collicular response to the constant strength of stimulus as proportional to the diameter of the filled circles. Cortical points which produced no measurable collicular response are marked with "-". The position of the recording electrode was marked by passing an electric current through the same electrode after completing each experiment . The electrolytic lesion marks were found histologically in the dorsal part of the stratum opticum at P=0.5 in the Horsley-Clarke coordinates.
In this figure, the effective sites on the cerebral cortex were found to be the posterior sigmoid, dorsal part of the coronal, the anterior part of the anterior suprasylvian (somatosensory), the medial part of the ectosylvian (acoustic) gyri as well as the anterior lateral gyrus (visual area 18) in eliciting field potentials in the stratum opticum of the superior colliculus at P=0.5. In the schematic drawing of the superior colliculus, from the surface downward, each lamina corresponds to the zonal, superficial gray (the upper dotted), optic (oblique-lined), intermedial gray (the lower dotted), intermedial album (crosshatched) stratum, respectively.
Next experiment studied the sequence of the evoked potential during penetration of the recording electrode into the superior colliculus, while the stimulating electrode was fixed on the cortex. Since the posterior sigmoid gyrus was found to be most effective to elicit the collicular field potential (see Fig. 1 ), the stimulating site was fixed at this region thoughout the experiment ("A" at the bottom of Fig. 2) . A series of records obtained during penetration is shown in the column A in Fig. 2 .
In order to compare the result obtained in this experiment with that obtained by stimulation of the visual cortex (Tamai and Ogawa 1972) , the posterior sigmoid gyrus (somatosensory) and the lateral gyrus (area 18, "B" in column B in Fig. 2) were stimulated alternately and the collicular responses were recorded at each depth during penetration. In this experiment, the recording electrode was initially positioned at P=0.5 and L=3.5 and then it was deepened through the overlying cortex at 0.4 mm interval. The result is presented in the Fig. 2 in which the collicular responses to the somatosensory stimulation are shown in the column A and those to the visual cortex stimulation are in the column B. The collicular responses elicited by stimulation of the both sites have the same sequence of events, increasing in amplitude, reaching a maximum and then decreasing as the electrode was advanced deeper into the superior colliculus. However, some notable difference was found between them. The depth at which a maximal response to stimulation of the somatosensory area was recorded, was always found to be 0.8 mm deeper to that of the visual cortex stimulation . Since the previous study showed that the maximum collicular response to the visual cortex stimulation was obtained in the dorsal part of the stratum opticum (Tamai and Ogawa 1972) , it may be reasonable to figure out that the depth at which a maximum response to stimulation of somatosensory area would be in the stratum album intermediale . This was confirmed by the histological examination , the electrolytic lesion mark being recovered in this layer.
In the previous study it was shown that , during penetration of microelectrode into the superior colliculus, oscillatory spike-like potential , which was interpreted as attributable to massive spike discharges of collicular neurons , has the same sequence of events as for the slow evoked potential , both having a maximum amplitude at the layer of the stratum opticum . In the present study similar accompanied changes of evoked responses have been observed when the somato sensory cortex was stimulated, amplitude of both responses being obtained at the layer of the stratum album intermediale .
